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Introduction
Pemphigus vulgaris is a chronic blistering skin disease 
in which autoantibodies are directed against the cell 
surface of keratinocytes. The majority of patients with 
pemphigus vulgaris develop the disease spontaneously. 
Systemic steroid plus steroid sparing agent’s therapy is 
still the mainstay of treatment for the disease. However, 
these treatment modalities have various adverse effects.1 
Amongst which is some patients do not respond to these 
treatments. Management of recalcitrant pemphigus ulcers 
is therefore a great problem.
Various laser devices such as carbon dioxide laser has 
been used to treat recalcitrant pemphigus lesions.2,3 Low 
level laser therapy (LLLT) is known to supply direct 
biostimulative light energy to body cells. The absorbed 
laser energy does not cause rapid or significant increase 
in tissue temperature.4 Low-energy laser radiation has 
been found to have a stimulating effect on cells and its 
application in stimulating wound healing in cases of non-
healing lesions has been recommended.5,6 There are few 
reports on ulcers due to pemphigus vulgaris in literature,7 
thus, the aim of this study is the evaluation of the efficacy 
of low power laser in the treatment of pemphigus lesions.
Methods
Ten patients with pemphigus vulgaris were enrolled in 
the trial. Participants’ age were more than 18 years; and 
all provided written informed consent for inclusion in 
the study. Pemphigus vulgaris diagnosis was made by a 
specified dermatologist and confirmed by histopathology 
and direct immunofluorescence evaluation. Patients for 
this study were recruited from Shohada-e Tajrish hospital 
of Shahid Beheshti University of Medical Sciences, 
Tehran, Iran. 
The criteria for inclusion in the study included had a 
minimum of 2 ulcers or erosions, the patient underwent 
the minimum one-month treatment for pemphigus 
(prednisolone 2 mg/kg/d and azathioprine 2 mg/kg/d) 
and did not respond, satisfaction of the patient or his/her 
family to participate in the study and non-existence of 
photosensitivity. The criteria for exclusion from the study 
included sores on joints in children due to an opening in 
the growth plate, skin sores close to the thyroid gland, 
facial sores near the eye and infectious sores. 
The body (head, scalp, chest wall, abdomen and back) 
of each patient was divided into two equal parts: right 
and left sides. The patients underwent laser and routine 
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treatments simultaneously on one side of their body 
while the other side did not receive any treatment. The 
LED-LLLT system used was the Thor LED clusters (109, 
69 or 19 diode) (England) with 660 nm wavelength in 
continuous wave (CW) and 30 MW energy. Number of 
laser therapy sessions was 3 sessions per week for 2 weeks. 
The recommended distance between laser head and 
target tissue was 10 to 17 cm, within which the near-field 
irradiance remains virtually identical.
Lesions on both sides of the patients were photographed 
prior to the study and in each laser therapy sessions. 
The photos were reviewed and graded (0 to 10) by 2 
dermatologists. Grading was performed on the basis of 
visual analogue scale (VAS) as follows: 
(1) sore recovery quantity with 100 mm VAS is evaluated: 
0 as non-recovery and 100 as full recoveries is considered. 
However, for the purpose of analyses, the scale was thus: 
0 to 24 as non-recovery or slight recovery; 25 to 49 as 
average recovery; 50-74 as considerable recovery; 75-100 
as Full recovery.
(2) Sore grading or qualitative wound score (QWS), with 
the following total grades as: 0: the best result and 7: the 
worst result. 
Red severity: 0 = Not, 1 = pink, 2 = red 
Exudate quantity: 0 = Not, 1 = less, 2 = average to severe 
Odor: 0 = not having, 1 = having   
Sore size: 0 = lower, 1 = same rate, 2 = larger 
After the time period for the study elapsed, the patients 
were followed up for 2 months (2, 4 and 8 weeks) after 
treatment.
Patient satisfaction rate from treatment was evaluated 
as without change, good, average, excellent and very 
excellent. 
In this study, PAAS pointing system (Pemphigus Area 
and Activity Score) was used for severe and progressive 
clinical evaluation of pemphigus vulgaris.8
Statistical Methods
Continuous variables are presented as mean (SD) or as 
medians with a total and interquartile range of 25th-75th 
percentiles. Categorical data are reported in numbers. 
The normality of continuous variables was examined by 
Shapiro-Wilk W-test. The Friedman test and Wilcoxon 
signed-rank test were applied for data analyses.
Generalized estimating equation (GEE) models were 
applied to examine the associations between type of 
therapy (laser therapy and routine therapy) and change 
in QWS values over time of study. GEE models included 
two main effects (type of therapy and time) and the 
interaction of these effects. 
The statistical software SPSS 16.0.0 (SPSS Inc., Chicago, 
IL, USA) was used for all data analyses. P values less than 
0.05 were considered statistically significant.
Results
Ten patients with pemphigus vulgaris (4 female and 6 
Table 1. Summary of QWS Values in Patients With Pemphigus Vulgaris 
at Baseline, Weeks 1 and 2 and 2, 4 and 8 Weeks After Treatment
Laser Routine Treatment
Baseline 5 (4-5.25); (4-6) 4.5 (4-5.25); (3-6)
Week 1 1 (0-2); (0-3) 4.5 (2.75-5.25); (2-6)
Week 2 1 (0-1); (0-2) 2 (1-2.25); (0-3)
Two weeks after treatment 0 (0-1); (0-3) 1.5 (0.75-2); (0-3)
Four weeks after treatment 0 (0-0); (0-1) 1 (0-1.25); (0-3)
Eight weeks after treatment 0 (0-0); (0-1) 0 (0-1); (0-2)
Abbreviation: QWS, qualitative wound score. 
The values are expressed as median (25th -75th percentiles); (min-max).
male) were used in this study. The mean (SD) age of the 
patients was 43.20 (14.49) years (range: 18 to 64 years). 
The median duration of the disease was 1 year (range: 2 
weeks to 25 years). Table 1 shows the summary of QWS 
values in patients with pemphigus vulgaris during the 
study period.
The patterns of change in QWS differed significantly 
over time between the 2 therapies (treatment × time 
interactions, P < 0.0001). Mean QWS decreased 
significantly during the study period in both treatments. 
When compared to routine therapy,  laser therapy 
showed more decreases in mean QWS in all sessions in 
comparison with baseline.
When compared to the routine therapy,  laser therapy 
showed an additional 3.20 decrease in mean QWS of 
patients during the first week of study (P < 0.0001). Also, 
the laser treatment compared to the routine treatment 
showed an additional 1.30 points decrease in mean QWS 
from baseline until week 2 (P < 0.0001). Compared to the 
routine therapy, laser therapy had a greater reduction in 
the mean QWS from baseline to week 8 after treatment 
(mean difference 0.5 points, P = 0.02). The result of 
patients’ satisfaction is summarized in Table 2. The 
pattern of change in VAS scores through the course 
of the study is shown in Figure 1. The VAS scores were 
significantly increased (both P < 0.0001 and Friedman 
test) in both treatments through the course of the study. 
After 1 week of treatment, the sores treated with laser 
were significantly more improved in comparison with the 
routine therapy (P = 0.002).
Discussion
Pemphigus is a group of relatively rare, chronic 
autoimmune disorders characterized by formation of 
intraepithelial bullae in the skin and mucous membrane.1 
Systemic steroids remain the main treatment for 
pemphigus as they induce rapid remissions. However, the 
adverse effects of steroids are time and dose dependent. 
Adjuvant therapies are therefore used to provide a steroid-
sparing effect but these medications are often associated 
with significant toxicities. 
Wound healing and tissue repair are complex processes 
that involve dynamic series of events including 
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clotting, inflammation, granulation tissue formation, 
epithelialization, collagen synthesis and tissue 
remodeling.9 There is a wide array of studies on the 
effect of laser therapy such as carbon dioxide laser on 
wound healing in comparison to previous methods and 
this affects assessment grossly and histopathologically.3 
It is also claimed that LLLT can lead to increased 
mitochondrial activity with a consequent increase in 
adenosine triphosphate (ATP), vasodilation, protein 
synthesis, decrease in prostaglandin levels, presence 
of cellular mitosis, migration and proliferation of 
keratinocytes and neoangiogenesis.10-13 Biometrical and 
histological analyses indicated faster lesion contraction 
showing quicker reepithelization and reformed connective 
tissue with more organized collagen fibers in irradiated 
wounds.14 Laser therapy reduces inflammatory reaction 
and provokes a greater proliferation of myofibroblasts 
in experimental cutaneous wounds.15,16 LLLT is a 
nondestructive, non-thermal and painless procedure 
with no thermal damage effects. LLLT has biostimulatory 
effects on surrounding tissues and cells, and an increase 
in systemic microcirculation and tissue oxygenation, cell 
metabolism and tissue regeneration and potential tissue 
healing.6
There are some studies that have shown that LLLT is 
effective in burn scar healing17 and superficial wound 
healing. Gal et al showed that LLLT at 670 nm positively 
influenced all phases of rat skin wound healing by 
studying both irradiated and control wounds.18 Lucas et 
al concluded that there are no scientific arguments for 
routine application of low level (infrared) laser therapy on 
wound healing in patients with decubitus ulcers, venous 
leg ulcers or other chronic wounds.19 Posten et al criticized 
other studies assessing the qualitative and quantitative 
sufficiency of evidence for the efficacy of LLLT in 
promoting wound healing in humans as the majority of 
studies did not demonstrate any benefit.20 A review from 
2008 by Sobanko and Alster discussed 12 randomized 
controlled trials of chronic cutaneous ulceration with a 
focus on venous leg ulcers and decubitus ulcers. They 
concluded that LLLT in humans does not improve wound 
healing.21 Shindle et al22 mentioned that the effect of 
LLLT has been shown to be different in certain etiologies 
of ulcers, therefore a sophisticated evaluation of the 
properties of LLLT in different diseases is mandatory. 
LLLT has been introduced as a new treatment option for 
patients with PV lesions unresponsive to conventional 
therapy. Pavlic et al23 in a review article evaluating the 
available literature on the effects of LLLT in the treatment 
of pemphigus concluded that LLLT is efficient in the 
treatment of recalcitrant oral pemphigus lesions, either 
used alone3,24 or as an adjunct to conventional treatment 
modalities.7
The present study aimed at evaluating the effects of LLLT 
in the treatment of recalcitrant pemphigus lesions. Our 
study showed that LLLT is efficient in the treatment of 
recalcitrant cutaneous pemphigus ulcers. The results 
of this study are in agreement with Minicucci et al7 
who reported that LLLT was good for wound healing 
in pemphigus patients. They reported two cases of 
Table 2. The Results of Patients’ Satisfaction
Without Change Moderate Good Excellent Very Excellent
Routine therapy
Week 1 6 4 0 0 0
Week 2 0 7 3 0 0
Two weeks after treatment 0 3 1 6 0
Four weeks after treatment 0 1 1 8 0
Eight weeks after treatment 0 1 0 5 4
Laser therapy
Week 1 0 1 0 7 2
Week 2 0 1 0 2 7
Two weeks after treatment 0 0 0 1 9
Four weeks after treatment 0 0 0 1 9
Eight weeks after treatment 0 0 0 1 9






























Figure 1. The Results of Patients’ Satisfaction.
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pemphigus in which LLLT induced faster healing in oral 
and cutaneous lesions.
Since this is a pilot study with a small sample size, it is 
suggested that further research be carried out. In order to 
determine the real efficacy of laser therapy (the optimal set 
of laser irradiation parameters and well-defined duration 
and frequency of intervals), further carefully designed 
long-term clinical studies with a larger sample size 
(possibly international) are necessary as well as prolonged 
follow-up period. LLLT can be applied simultaneously 
with conventional therapy especially in patients who do 
not respond to conventional treatment or suffer from 
recalcitrant lesions.
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